INTRODUCTION
There is growing interest in jet spaces with respect to Mathematical-Physics, for they allow a structural and unifying analysis of differential equations. Jet spaces may be considered to be a natural framework for higher order field theories, in particular for the calculus of variations. We might also expect that they will play a role in the quantization via deformation. So we are concerned with all the prolongation techniques which naturally involve higher order jet spaces.
In this paper we introduce some new operators and techniques on jet spaces, and obtain results which are useful, for istance, in the calculus of variations [8] .
We will start with a systematic recall of functorial techniques -widely used in the paper-, giving intrinsic as well explicit local formulas. In particular we will make a broad analysis of affine structures involved in jet spaces (for the classical results see, for istance, [3] ).
Then the contact form ~ at any order will be investigated with respect to different possible global definitions (see also [12] and [4] ) and to the functorial invariance properties. We will consider the kernel A of 03B8 at any order, which is a non involutive distribution. For some pourposes it is more important than 03B8 itself.
Then we will introduce a new operator r at any order, which will allow the exchange between jet and tangent spaces and maps and which will be shown to have analogies and relations with ~. We will investigate its functorial invariance properties and also the close connection with different affine structures.
At this point we will be in the position to introduce the set of infinitesimal contact transformations of any order, which are composed of the vector fields which preserve A. In this way we may avoid non-essential connections, which may be involved with the vector valued form (see, for istance, [2] [3] ). Then we denote by a : A -~ M its vector bundle. We note that VA = A X A. Existence. The local expression shows that this map rk does not depend on the choice of s.
We call rk the SECOND FUNDAMENTAL STRUCTURE of order k on jet spaces. The local expression of rk shows the further properties. Then, from the commutative diagrams it follows that the following diagram commutes with respect to the point J kTs(u) E J"TE which is on the fibre (a,u) E J kE X J kTM M Moreover, the diagram (a) can be viewed as the fibre derivative of (b). Then (b) commutes for each point of the fibre (a,u) J E X J kTM.
M-5.8 -rk allows the exchange between a and J k. This result will be utilized in (7.5 Proof. It results from the local expression.
